opening, then a skeletal rearrangement would yield the target product F.
Acetyltalatisamine 4 was chosen as the starting material from acetylation of talatisamine 3. Treatment of 4 with NBS 10, 18, 19) afforded imine 5 (25%). The NMR spectra of 5 showed absence of an N-ethyl group and the presence of characteristic signals at d H 7.20 s and d C 164.6 d for the imine group. Imine 5 reacted with NaNO 2 -NaOAc-HOAc in attempt to prepare the corresponding ketal; however, the unexpected rearrangement products 6 (11%), 7 (13%), and 8 (24%) were obtained with no response to Dragendorff's reagent (Chart 2). The HR-ESI-MS of 6 and 7 exhibited the pseudomolecular ion at m/z 517.2400 (M ϩ ϩNa) and 559.2496 (M ϩ ϩNa) corresponding to the formula C 26 H 38 O 9 and C 28 H 40 O 10 , respectively. The NMR spectra of 6 ( Table 1) displayed absence of the imine group and quaternary carbon at d C 49.2 and presence of characteristic signals at d H 9.68 s and d C 202.3 d for a formyl group which was attributed to C-19 due to the presence of the multi-bond 1 H- 13 C correlations between H-19 and C-3 in the heteronuclear multiple bonding connectivity (HMBC) spectrum (Fig. 1) . In addition, a quaternary carbon at d C 86.3 was observed, attibuted to C-11 due to the multi-bond 1 H- 13 C correlations between C-11 and H-2, H-6, and H-7 in the HMBC spectrum. Chemical shifts for many carbons attributed to A ring and B ring in the 13 C-NMR spectrum of 6 were changed greatly as compared with those of 5 besides distinctive upfield shift of C-1 from 82.1 to 66.8. These observations suggest that 5 was rearranged to 6. As shown in Chart 3, we suppose that oxidation of imine 5 with HNO 2 produced diazonium intermediate G, followed by at least two possible skeletal rearrangements toward enlargement of A ring or B ring. Multi-bond 1 H- 13 C correlations between C-11 and H-2, H-6, and H-7 ( Fig. 1 ) indicated that the attack via path a led to enlargement of B ring. The structure of 6 was finally confirmed by its 2D NMR spectra ( Table 1) . The NMR spectra of 7 are very similar to those of 6, except for an additional acetyl group. On the basis of comparison of the NMR spectra of 6 with 7, the structure of 7 was determined. The molecular formula C 26 H 38 O 9 of 8 was inferred from its HR-MS. The NMR spectra suggested the presence of hemiacetal moiety (d H 5.07 d, Jϭ2.4 Hz, d C 101.7 d) and a quaternary carbon at d C 100.6. The skeletal rearrangement of diazonium intermediate produced 6, followed by attack of 11a-OH to the aldehyde group at C-19, which presumably led to the formation of hemiacetal moiety. The structure of 8 was established by its NMR spectra. It is interesting that acetylation of 8 gave 9 and 10 in 81% yield as a pair of C-19 epimers, inseparable by repeated column chromatography. In comparison with the 1 H-NMR spectrum of compound 8, that of 9 and 10 displayed an additional acetyl group and downfield shift of H-19 from 5.07 to 6.01 and 5.93 respectively. The 13 C-NMR spectra of 8, 9, and 10 are very similar except for C-11 and C-19, indicating the presence of an acetyl group at C-19. Furthermore, the spectral data of 9 are very similar to those of 10. The d value of C-11 of 9 was demonstrated higher by 2.9 ppm than that of 10. Differences of chemical shifts for C-4, C-6, C-17 and C-18 were observed in the NMR data of 9 and 10. These suggested that acetylation of compound 8 with Ac 2 O probably resulted in epimerization at C-19, which could be explained by decomposition of hemiacetal moiety in acid condition and subsequent re-condensation.
To optimize the reaction condition, other acids were tried instead of HOAc in the reaction. When 5 was treated with NaNO 2 -HBr-Br 2 , compound 11, also with no response to Dragendorff's reagent, was obtained in moderate yield 41% (Chart 2). The formula C 26 H 36 O 9 of 11 was confirmed by its HR-ESI-MS and 13 C-NMR. The IR and 13 C-NMR spectra (Table 1) H-13 C correlations between H-17 and C-1, C-5, C-6, C-8, and C-12 as well as the correlations between C-11 and H-2, H-6, and H-7 in the HMBC spectrum (Fig. 2) revealed that 11 possesses the same molecular skeleton as that of 6, which was consistent with the 1 H-1 H COSY correlations between H-17 and H-7, and H-10. The structure of 11 was therefore identified by its 2D NMR (Fig. 2) . The formation of 11 further supported the rearrangement mechanism mentioned above.
So as to avoid complexity of the reaction resulting from the forming aldehyde group, we synthesized imine 14 containing C 6 -OCH 3 from 3,13-diacetylyunaconitine 13. The 6-OCH 3 was expected to trap the aldehyde group at C-19 to yield g-lactone. The reaction of 14 with NaNO 2 -NaOAc-HOAc was carried out in dioxane-H 2 O, the products 15 (13%), 16 (11%), and 17 (21%) were obtained, together with a pair of C-11 epimers 18 (18%) and 19 (9%) (Chart 4 4 q in the NMR spectra showed that 15 contained a trisubstituted enol ether moiety. The double bond was located at C-1 and C-11, which was inferred from the d value of C-2 (d 28.5). In the 13 C-NMR spectra, the signal for C-2 of 15 shifted highfield by 5 ppm as compared with that of 14 due to the presence of double bond D 1 (11) . By a combination of its NMR data and the possible reaction process, the structure of 15 was identi- C-NMR spectrum of 27 is similar to that of 26 except for C-4, C-5, C-18, C-19. These data led us to deduce that the two compounds 26 and 27 are a pair of C-19 epimers.
In conclusion, different substituents on the A ring of C 19 -DAs provide the same rearrangement combinations. This is the first novel and effective access to diterpenes with [6ϩ8ϩ5ϩ6] cyclic system from C 19 -DAs. More stable carbonium intermediate and rigid skeleton of the products are probably the main reason for enlargement of B ring toward path a, giving the more thermodynamically stable rearrangement products. This method should be convenient for us to construct similar skeletons, however, it is still necessary to study the stereochemistry of the rearrangement and promote the yield of the desired pruducts.
Experimental
General Melting points were determined on a Kofler block (uncorrected); IR spectra were recorded on a Nicolet FT-IR 200 SXV spectrometer; Optical rotations were measured in a 1.0-dm cell by a PE-314 polarimeter at 20Ϯ1°C;
1 H-and 13 C-NMR spectra were acquired on a Varian INOVA 400/54 or a Bruker AC-E 200 spectrometer in CDCl 3 with TMS as internal standard; MS spectra were obtained on Finnigan LCQ and Micromass Auto Spec Ultima-Tof spectrometer; Silica gel GF 254 and H (10-40 mm, Qingdao Sea Chemical Factory, China) were used for TLC, Chromatotron, and CC.
Compound 5 To a solution of compound 4 (2.4 g, 4.75 mmol) in HOAc (50 ml), NBS (5.07 g, 28.5 mmol) was added and the solution was stirred at room temperature for 1.5 h. After pouring into ice water (60 ml), the solution was basified with conc. NH 4 Compounds 6-8 Acetic acid (0.38 ml) was added dropwise to a solution of compound 5 (262 mg, 0.57 mmol), NaNO 2 (904 mg, 13.10 mmol), and NaOAc (444 mg, 5.40 mmol) in dioxane-H 2 O (2 : 1, 12 ml). The mixture was stirred at room temperature for 16 h. The reaction was quenched with saturated Na 2 SO 3 aqueous solution (5 ml), the solvent was extract with ethyl acetate (12 mlϫ3), the combined organic extract was dried (NaSO 4 ), and the solvent was removed under reduced pressure. Chromatography of the residue (235 mg) on silica gel (6 g) using cyclohexane-acetone (8 : 1) as eluent afforded compounds 6 (white amorphous powder, 32 mg, 11%), 7 (colorless crystalline needle, 40 mg, 13%), and 8 (white amorphous powder, 68 mg, 24%). , H-14b), 9.66 (1H, s, H-19) . Compounds 9 and 10 To a mixed solution of acetic anhydride (0.3 ml, 3.18 mmol) and pyridine (3 ml), compound 8 (50 mg, 0.10 mmol) was added and the solution was kept at 50°C for 4 h. Evaporation of the reaction solution in vacuo gave a residue that was chromatographed on silica gel (1 g) column eluting with cyclohexane-acetone (7 : 1) to give compounds 9 and 10 as a mixture (white amorphous powder, 44 mg, 81% 
Compound 11
Forty percent HBr (0.15 ml) and Br 2 (0.01 ml) was added dropwise to a solution of compound 5 (100 mg, 0.22 mmol) and NaNO 2 (345 mg, 5.01 mmol) in dioxane-H 2 O (2 : 1, 6 ml). The mixture was stirred at room temperature for 1 h. The reaction was quenched with saturated Na 2 SO 3 aqueous solution (3 ml); the solvent was extracted with ethyl acetate (6 mlϫ3), the combined organic extract was dried (NaSO 4 ), and the solvent was removed under reduced pressure. Chromatography of the residue (94 mg) on silica gel (3 g) using cyclohexane-acetone (6 : 1) as eluent afforded compound 11 (white amorphous powder, 44 mg, 41% Compound 14 To a solution of compound 13 (220 mg, 0.30 mmol) in HOAc (7 ml), NBS (422 mg, 2.37 mmol) was added and the solution was stirred at room temperature for 1.5 h. After pouring into ice water (9 ml), the solution was basified with conc. NH 4 OH to pH 10. Extraction (CHCl 3 , 12 mlϫ3), drying (Na 2 SO 4 ), and evaporation afforded the pure product 14 (white amorphous powder, 210 mg, 100%). The structure of 14 was identified by comparison of 1 H-NMR and TLC (cyclohexane-acetone/1 : 1; CHCl 3 -CH 3 OH/9 : 1) with an authentic sample.
Compounds 15-19 Acetic acid (0.37 ml) was added dropwise to a solution of compound 14 (400 mg, 0.56 mmol), NaNO 2 (888 mg, 12.88 mmol) and NaOAc (436 mg, 5.32 mmol) in dioxane-H 2 O (2 : 1, 21 ml). The mixture was stirred at room temperature for 16 h. The reaction was quenched with saturated Na 2 SO 3 aqueous solution (5 ml), the solvent was extracted with ethyl acetate (15 mlϫ3), the combined organic extract was dried (NaSO 4 ), and the solvent was removed under reduced pressure. Chromatography of the residue (378 mg) on silica gel (11 g) using cyclohexane-acetone (7 : 1) as eluent afforded compounds 15 (white amorphous powder, 52 mg, 13%), 16 (white amorphous powder, 44 mg, 11%), 17 (colorless crystalline needle, 86 mg, 21%), 18 (colorless crystalline needle, 74 mg, 18%), and 19 (white amorphous powder, 36 mg, 9%). 
Compounds 21-24
To a solution of 8-ethoxylyunnaconitine 20 (1.52 g, 2.35 mmol) in acetone (10 ml), Jone's reagent (3 ml, 8.22 mmol) was added dropwise under ice-water bath and the solution was stirred at room temperature for 30 min. Diluting (H 2 O, 30 ml), basifying (conc. NH 4 OH, pH 11), extraction (CHCl 3 , 15 mlϫ4), drying (Na 2 SO 4 ), and evaporation afforded white amorphous powder, which was dissolved in 5% methanolic NaOH (15 ml) and heated at 50°C for 30 min. Removal of solvent, diluting (H 2 O, 30 ml), extraction (CHCl 3 , 15 mlϫ3), drying (Na 2 SO 4 ) and evaporation afforded white amorphous powder (1.12 g, 100%) . This residue (1.12 g, 2.35 mmol) was dissolved in 95% EtOH (40 ml), 10% Pd-C (90 mg) was added and the solution was stirred under hydrogen steam at room temperature for 1 h. Filtration was evaporated under reduced pressure to give the pure product 21 (white amorphous powder, 1.12 mg, 100%). To a solution of compound 21 (1.12 g, 2.35 mmol) in MeOH (30 ml), NaBH 4 (500 mg, 13.15 mmol) was added and the solution was stirred at room temperature for 3 h. Removal of solvent, diluting (H 2 O, 50 ml), extraction (CHCl 3 , 15 mlϫ3), drying (Na 2 SO 4 ), and evaporation afforded the pure product 22 (white amorphous powder, 1.02 g, 90%). To a solution of compound 22 (1.02 g, 2.12 mmol) in Ac 2 O (15 ml), p-TsOH (400 mg) was added and the solution was stirred at room temperature for 12 h. Diluting (ice water), basifying (conc. NH 4 OH, pH 10), extraction (CHCl 3 , 40 mlϫ3), drying (Na 2 SO 4 ) and evaporation afforded the pure product 23 (white amorphous powder, 1.16 g, 90%). Compounds 21, 22, and 23 were identified by comparison with authentic sample (TLC: silica gel GF 254, cyclohexane-acetone/3 : 1; CHCl 3 -CH 3 OH/95 : 5). To a solution of compound 23 (2.11 g, 3.48 mmol) in HOAc (50 ml), NBS (3.71 g, 20.8 mmol) was added and the solution was stirred at room temperature for 30 min. After pouring into ice water (50 ml), the solution was basified with conc. NH 4 OH to pH 10. Extraction (CHCl 3 , 80 mlϫ3), drying (Na 2 SO 4 ), and evaporation and column chromatography (silica gel H, petroleum ether-acetone 4 : 1) afforded the pure product 24 (white amorphous powder, 1.78 g, 89%). 
